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Introduction pom oy

Office of the Chief Engineer

 Why is NASA placing a renewed emphasis on lessons learned?

— Repeated mistakes, or violation of known best practices, pose a risk that
IS potentially avoidable
» “Progress, far from consisting of change, depends on retentiveness... Those

who cannot remember the past are condemned to repeat it.”
-George Santayana

* “An expert is someone who knows some of the worst mistakes that can be
made in his subject, and how to avoid them.”
-Werner Karl Heisenberg

— Diaz Report assessed the agency-wide applicability of the CAIB report

e “... require that everyone understand their responsibilities and are given the
authority to perform their jobs, with the accountability for their individual and
program’s successes and failures, including lessons learned.” (Page 10)

» “The CAIB concluded NASA ‘has not demonstrated the characteristics of a
learning organization’ after investigators observed mistakes being repeated
and lessons from the past apparently being relearned.” (page 11)

— Opportunity to add more rigor to the NASA lessons learned process
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Introduction (Continued) :'Ew!:

Office of the Chief Engineer

 The JPL programmatic environment fosters an emphasis on effective
best practices and lessons learned processes

— JPL focus on high risk flight projects (novel capabilities, long
duration, extreme environments, decreased development time,
special space ops)

— Recent change in the project mix from developing a single flagship
mission (Voyager, Cassini), to design and operation of 40 flight
projects

— Each project is a relatively unique, one-of-a-kind product, in terms
of both system and mission design

— Gradual loss of institutional knowledge base
— JPL reorientation toward a procedure-based design process
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JPL
vy 1he NASA Lessons Learned System Zzzs..
o Establish effective processes for capturing and integrating lessons

learned/best practices information
— An “Effective” Process: One that solicits, documents, and infuses lessons
learned throughout the Center and NASA in a manner that will lead
projects away from critical errors, or toward critical project success
factors, encountered by their predecessors
 NASA has maintained a lessons learned system since 1992

— NASA Lesson Learned Information System (LLIS) has 1500 lessons, an
advanced search capability, and is accessed 2500 times per month

— One to two-page lessons with 2 or 3 actionable recommendations. Some
lessons learned document “positive” events.

 NASA Preferred Practices for Design and Test focus on proven
system development techniques

o Center-centric: lessons learned system permits NASA field centers to
employ processes and issue lessons and practices suited to Center
needs
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Sample Ops Lesson Learned o

Office of the Chief Engineer

Provide In-Flight Capability to Modify Mission Plans During All Ops

Both the Mars Exploration Rover (MER) flight system and mission designs had the flexibility to react to
unexpected events. The MER flight system provided an in-flight capability to revise Entry, Descent and Landing
(EDL) parameters by coding them in flight software. The MER mission design provided an operational plan,
process, and tools permitting JPL to perform EDL parameter updates over a span of several days during final

approach to Mars and up to six hours before landing.
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Sample Ops Lesson Learned (Cont.) zmsees..

Provide In-Flight Capability to Modify Mission Plans (Continued)

The ability to update EDL parameters was critical to the success of the MER mission.
Updated data on Martian atmospheric pressure received from the Thermal Emission
Spectrometer (TES) instrument on the Mars Global Surveyor (MGS) spacecraft during final
approach (see figure) indicated a lesser atmospheric density than expected. Left
uncorrected, the actual lesser atmospheric density could have caused MER to sense its
dynamic pressure target at a lower altitude than planned, and to trigger its parachute
deployment too near the ground. Because the flight team had the processes for changing
EDL parameters, and the ability to modify these parameters after launch, the timing of the
MER parachute release was successfully accomplished.

Lesson Learned:

Critical parameters coded in flight software and the ability to alter them within hours of
critical events in response to unexpected data on flight characteristics can save a
planetary mission or deep space encounter.

Recommendations:

For spaceflight missions-- particularly landers-- ensure that the flight system and mission
designs and have flexibility to react to unexpected events:

1. Code critical parameters in flight software.

2. Maintain an operational capability to update these parameters during the latter stages of
encounter/EDL.
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Incentives for Process Improvement szsee.

Office of the Chief Engineer

e The cost to NASA of a critical error mandates some assurance that
critical lessons are identified and are actually learned

« NASA and the Centers have employed, for the most part, an ad hoc
lessons learned process

— Lack of a formal, controlled process can lead to ineffective NASA-wide
coordination, and ineffective Center solicitation and prioritization of
candidates, status tracking, review/approval, dissemination, etc.

« GAO Report GAO-02-195, Better Mechanisms Needed for Sharing
Lessons Learned, January 2002

« CAIB findings tend to reinforce those issued earlier by GAO

 NASA recently issued NPR 7120.6, The NASA Lessons Learned
Process

— Establishes basic NASA requirements for the collection, validation,
assessment, codification, and infusion of lessons learned that are critical
to mission success
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Example LL Process Issues o

Office of the Chief Engineer

o Establish criteria for an effective lessons learned process
— How does the enterprise plan the acquisition of lesson material?
— How are lesson candidates currently validated?
— How is lesson generation coordinated and managed?
— How are lesson drafts edited, reviewed, and approved?
— Is the lesson approval process sufficiently rigorous to prevent backlash?

— How are lessons learned disseminated throughout the enterprise ? How
do you judge their impact?

— How do lesson recommendations engage the enterprise’s closed-loop
corrective action process?

— How are lessons learned infused into procedures and training.
* Workshop participant input on key criteria
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Elements of a Formal LL Process

Office of the Chief Engineer

SPL

Jet Propulsion Laboratory
California Institute of Technology

« NPR 7120.6: There is a range of activities that defines an effective
lessons learned process

Enterprise-wide
process flow
(JPL example)
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Figure 1. Lessons Learned Process Flowchart
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@y Elements of a Formal Process (Cont.) &=sers..,

Office of the Chief Engineer

e NPR 7120.6: Charter a Lessons Learned Committee (LLC) with a
central role in the collection and processing of lessons learned

DOCUMENT DETAILS | SEND COMMENTS | INCLUDE TABLE OF CONTENTS | NOTIFY ME

Lessons Learned Requirements {D-15553), Rev. 3
OFFICIAL Effective: Nov 27, 2001 D
oclD 35531
Standard

Decument Owner: Dudley Killam

ntroduction

The enginesring and operation of extremely complex systems is naturally prons to error. Mo single person can maintain cognizance over the design of all spacecraft systems, nor aver all

J P L exam p | e: inherited components, materials, and processes from prior programs. The potential for errors in endineering judgement presents an especially high level of mission risk when applied to
- planetary spaceflight, with its very limited opportunities for corrective maintenance. JPL succeads in deploying reliable systems through robust design, however, the organization is

heavily dependent on its experience base to identify necessary design margins and resolve latent defects. The JPL lessons leamed process provides a method of assuring project

IeSS ons Iear n Ed access to this experience base

process Applicability
q
d escri ptl on h as This applies to all JPL project and program offices and personnel responsible for development of flight hardware and software
been
: Purpose and Scope
incorporated

) A lessons learned process has been established by JPL to provide a formal record of lessons learned . The objective is to advance JPL missions by expasing personnel to significant
n to a J P |_ events from which important "lessons” can be drawn which have applicability beyond the original event. Although these lessons may be incorporated into JFL and MNASA standards, they
are retained and widely circulated the NASA-wide [ essons Leamed infarmation System (LLIS)

req uirem ents The scope of this effort is limited to documenting events arising out of, or related to, the implementation and operation of flight and related support equipment. To this end, the LLIS is
d ocum ent designed to use established problemifailure and discrepancy reporting systems to identify and document lessons, Events are evaluatad for their suitability as lessons based on the:

1. Significance in terms of actual or potential project impact, including effects on project success, cost, schedule, safety, public visibility, or management visibility.
2. Imponance to future JPL activities. This may include events of non-JPL origin, and
3. Lack of prior coverage of the event or underlying issue(s) in previously approved lessons or other closed loop alert processes

In response to calls for JPL to innovate at an increased pace and to better quantify levels of mission risk, the organization has renewed its commitment to maintaining and augmenting its
corporate knowledge base. The LLIS is animportant element of this knowledge base— a searchable collection of discrete lessons judged applicable to current and future NASA
missions. Prior to implementation of this system, information on critical success factors was communicated informally on a hit or miss basis. The identification, documentation,
dissemination, and use of this information provides a valuable risk management tool. Approved lessons learned also provide inputs to the JPL corrective action system, assuring closed-
loop resolution of JPL-wide problems

JPL has established the following process, as outined in Figure 1, for ensuring that critical lessons, once learned by the organization, do not hawve to be relearned.

Riwbonet 127042000
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NPR 7120.6: The LLC procedures should provide for active solicitation

of lessons learned material

» Active vs. passive modes of LLC outreach

File Edit Wiew Favorites Tools  Help
Qui- © K@ G P “e s

address @] https: ffprablemreporting. jpl.nasa.gov/cgi-win/YB2FPDDE EXE?T\PFOCPRODPROJECTSYWEBALLLALL _PYE. INI~pl | —) G0 Links |5} Frequenthy

Google - +| #psearchweb - §0 ED0blocked [ options

* Favorites €‘ L% .

-

CORRECTIVE ACTION

Corrective Action Taken

Effectivity
ol ) All Units © This Unit ¢

[ SUBMIT || UNDOCHANGES |

CODES & RATINGS

essons Learned Candidaté Alert Concern Mission Critical Failure

Oy ON Cv ®@N

Personnel Safety O

Hardware Safety O ON Safety Status S5 has not revie

See PFR See ISA
Failure Effect Rating:
ECR No. | Waiver No. | Enflisre Caussl
- LCorrective Action Rating:
See Other

Checking the Lessons Learned Candidate box on the failure report form
(circled on the left) generates an automatic e-mail notification (on right).
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& Elements of a Formal Process (Cont.)

Office of the Chief Engineer

B PFR-Pre 778893 CLOSED: LESSONS LEARNED - Message (Plain Text) [Z|[E][X]

i Fle Edit Wiew Insert Format  Tools  Actions  Help

SPL

Jet Propulsion Laboratory
California Institute of Technology

§ aReply | FliReply to Al | G2 Forward | 23 | ¥ [ [[23 X | - @ -] @)
Fram: PFO Center [Plocenter@ijpl.nasa gov] Senk:  Fri 1/31/2003 3:05 PM
Tm David. J.0berhettinger@ipl.nasa.gov
Ce: James F.Clawson@jpl.nasa.gov; Carol.L.Dumain@ijpl.nasa. gov;

Cudley. B Kilam@ipl.nasa.gov

Subject:

ocurent: Z73893 was Closed on 0143142003 and is designated for lessons
arned consideration.
Rey t ified Problem Reporting System (UPRs

Project: MER
Title: TIRS Motor Test Heater Failures During Cruise 1 STT
Tier 0: THRM - Thermal
Tier 1: - TIRS Motor Test Heaters
Written By: TSUYUK], GLENN T
Asggigned To: Tsuyuki, Glenn T

Description: (Max 10 lines)

Upon the Cruise 1 STT post-test ingpection of the TIRS assembly, all the test
heaters on each of the inert, non-flight TIRS motors were found to have burned
through the Kapton insulation and the surrounding flight therrnal blanket. The
etched foil heating element was left exposed, and in the case of the +¥ TIRS
assembly, the element protruded out from the hole bumnt in the thermal blanket

“erification and Analysis: (Max 15 lines)

See attachment, specifically sections entitted: "Descripte  of TIRS Motor
Test Heater," "Power Loads Placed on Heaters during Test," "F * Test
Inspection,” and "Discussion of Results.”

Corrective Action: (Max 10 lines)

In terms of preventing this occurence in the future (e ., CSAS STT in Janu -ry
2003), institute test safeguards such as explicitly current limiting all power

cunnlios fortact inctrimantatinn For lowe tharmal difficivitw annlicatinne cnch ac

11



O, JPLU
NA i Elements of a Formal Process (Cont.) z=er..,

Oof

e of the Chief Engineer

* Review significant events for their candidacy as lessons learned

» JPL reviews and prioritize candidate lessons based on their applicability to
current and future projects

3 Microsoft Excel - PFR_Matrix_2005-04-04.xts:1

Hd) pe EM Yow Poot Fgme [k Deto fedow b AdubePDF o Bl
P gl dh AT A B o B E - Lo - e R AT A R X e
e E.2 B T B R | 208 ;
5 R #1364 ’ T
A B 3 1] E F G H
Correctrve Action
1 | prrisa | et = LL Carciciacy Description Wirifieation & Anabsi R
5 o | moweg |PeCeend) Praest ‘ [— | (red Tord nchcates an open PR (54) (red fort indcates s open FFR 158) s —

T,
G

5P

1 1 Upon the Cruise 1 5TT po

‘] P L m al n tal n S a inspection of the TIRS asserny

S p read S h eet th at non-flight TIRS motors were found to ::;;‘I:PldaL‘I_I.:::I:mtll:‘t‘t:f'ﬁg&’;ﬂ:::_lJ (e.g., CSAS STT in January 2003), instibute test
have burned through the Kapton 0 L | iy current irmting all

I3 12noom0z 1302003 MER i L Test* *Fins

d O C u m en tS L L C v thermal blanket. The etched foil heating Or: ”“'Ers_q"'r&n_gu'li_’}l J ¥ “5l|1 mt sl diffusivity applications such 3s the TIRS

element was lelt exposed, andinthe | [oPorlo A1 LISEUSSION G motars, the test thermocauple should be placed
R element pratruded out from the hole
C an d I d ates burnt in the thermal blanket The te=t heater fadure only damaged flight TIRE
refabncated and renstalied pror to fght, The TIRS
forwarded by the (hOLnS weve etk 56 the otz nd i
associated thermal hardware are non-flight The

the test hesters on each of the inen, In term= of preventing this occurence in the future
5 Py = Placed £
nsulation and the surrounding flight Test Heate 'ower Lands Placed power supplies for test instrumentation For low Yes #1358
thi
aCt I O n O n case of th +¥ TIRS assembly, the directhy on or adgacent to the test heater
thermsl biankets. These biankets wall be
problem/fa'lure |65 | fght heater kits were unaffected

Dunng MER 2 surface thermal tesbing  After the rover is taken out of the Mot 3 les=on leamed candidate; Lesson #
r e 0 rt i n S Stem the left and right side rocker-differential chamber we will need to venfy that  generally covers the design is of margin:

p g y micraswiches changed state from the latches are still fully engaged reecroswatch actuation. (D, Oberhettinger B-7-04)
*closed” to *open” dunng the boge (likely since vehicle is stable and has
deploy portion of the test (NEEDI TO nat collapsed) and that it is just a 03m52003
VERIFY TIMING RELATIVE TO microswitch posiioning problem. The night and left MER2 DA microswitches were
WHEEL MOTION) Inspeched 2003 tolowang AIDS FZ38308

See also PFR 278233, rocker-diff They were both found to have essentially zeno
The full order of events was as follows: |atch microswitch failure during micrositch margin, Both were adjusted to product
Rover lifted, rackers deployed, rover  mobiity testing @ 003" microswitch margin
lowered (rocker-differentisl
microswilches changed state fram The MERZ rover went through a second STT from
OFEM o CLOSED, as they arg 03ME2003 Feh 56, 20032 There were no anomalous ROA
suppased o, during lowenng), the tit  The right and left MER2 RDA microswitch readings during that test
LEEE) 12080002 34ME MER  Sewvilla, D and rocker-déf microswitch tests microswitches were inspected on M

passed, the RLM was retracted hully, 2502003 following AIDS £238306 Mote. The MER 1 RDAs were adjusted and tested
aned thwer thie hnnies weee denimen TH mannar TATTS #790547) Ma

wwtrs hth frined 1 has in s e

JPL LLC formally reviews failure reports designated as lessons learned candidates, and documents its findings.
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Elements of a Formal Process (Cont.) sz,

Office of the Chief Engineer

e NPR 7120.6: Validate lessons learned with subject matter experts

JPL LESSONS LEARNED COMMITTEE

Lesson Learned Candidate List JPL LLC maintains a
1505 <« lesson candidate/status
list
Event *Rank Point of Contact Notes / Status
#

1. If a Command References an Incorrect Tim Larson Tim Larson reports ({/5/05 D K. e-mail[A1]) a lesson learned for other projects
Transaction Request File (TRF) Name, the using .CFDP far uplmks—en.sure that alllthe ground tools and testbeds elnable
Command Will Be Ignored checking of these CFDP unigue files. (Tim Larsonl%repor‘[ at LLC meeting )

2. MER pixel corruption D | PFR [2770521A2] The LLC approved this as a candidate in its revievrst PFR Matrix. D.O.

: 3 : Comment: a CAN assigned to Div 800 may be more appropriate thanan LL, as
kd'- Candidacy Reviewer. this i a wery detailed camera designissue.
- SEhREnert 414105 LLC Mtg: deferred this topic to a PAN, with action item assigned to J.
Krueger

3. Deep Impact High Resolution Instrument P | PFR 285620 This candidate is deferred until a failure investigation is completed
focus (placeholder)

4. Beagle 2 Commission of Inquiry: 9 | Lincoln Wood, Wyatt | Dt/ spacedaily com/news/beagle2-04g.hitm

i s "A back-up for the entry detection ewvent (TO) must be included in the design of

Recommendation 16 Johnson, Joe Guinn planstary entry probes”

Whatt Johnson e-mail of 11/22/04: The MSL (Phase A) current chute deploy
method is a g-trigger, with an IMU-navigated velocity trigger as a back-up.
David O: This may represent a candidate for a positive LL . Aron Wolf concurs,
but opines that this should not be linked to Beagle 2.
3114 LLC mta: Thisissue is closely related to the "negative” LL on the Genesis
mission failure, and hence should await issuance of the Genesis MIB report.

*Rank: 1-9 Priority (9 being the highest priority), P=Pending, D=Deferred Completed or invalidated candidates are moved to the Retired Candidate List.

JPL LLC tracks the status of lessons learned candidates from all sources and assigns a priority to each.

11th Annual Workshop on Enhancing Space Operations 13



JPL
waab Elements of a Formal Process (Cont.) &=,

Office of the Chief Engineer

e Evaluate lessons learned submissions and develop a final lessons
learned draft that includes actionable recommendations

 What methods have the workshop participants found successful in
obtaining timely draft lessons?

— Who writes them: the person who proposed the topic, a single
author/editor on staff to the LLC, a combination (i.e., author interviews the

proposer)?
— Who reviews the drafts, and how are conflicts resolved?

 What type of recommendations are appropriate and useful?

— Propose solutions that are actionable, that the user should consider, but
not “obvious” or presumptuous or held to be always applicable
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Example “Positive” Lesson Learned s,

Office of the Chief Engineer

Actively Manage Flight Project Risks During the Operations Phase

Cassini is one of the first major JPL missions to successfully conduct a risk management program during the Mission
Operations and Data Analysis (MO&DA) phase, in addition to the normal system development program. When the risk
management program was revived 3 years after the 1997 launch, the Mission Operations System (MOS) Team viewed it
as a new and challenging practice. Implementation was complicated by the distribution of the 500-person MOS Team
across the U.S. and Europe, involving over 16 sub-teams, 9 time zones, and information exchange limitations mandated by
International Traffic in Arms Regulations (ITAR).

To plan the risk management process for MO&DA, training workshops and tutorials were held during 2000, and a risk
management plan and schedule were issued in early 2001. Subsequent brainstorming sessions produced a Significant
Risk List (SRL), risk items were sorted by mission phase, and they were documented in an on-line tool and categorized
according to likelihood and impact. A Risk Team met quarterly to review the project’s risk posture, add risk metrics to the
on-line tool, and brief the MOS Team and NASA. The risk posture was a standard briefing topic at Cassini readiness
reviews and monthly management reviews.

A key to the success of this program was deferring wider participation (e.g., ESA, Instrument Team) until the risk
management process was well established and understood by the JPL MOS Team. Once an on-line tool and risk
performance metrics had already achieved a measure of acceptance at JPL, participation by the European Space Agency
and the Instrument Team was solicited. With these tools in place, changes in the project risk profile became easily visible
to the MOS Team and Cassini project management.
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Example “Positive” LL (Continued) zmses..

Office of the Chief Engineer

Actively Manage Flight Project Risks During Ops (Continued)

Lesson Learned:

Cassini demonstrated that active management of risks can be implemented effectively during
mission ops despite the need to involve a large, geographically distributed, MOS organization

Recommendations:

1. Implement a formal risk management process during MO&DA that is tightly scoped to the
operational phase (i.e., Cruise, Tour, Orbit Insertion, Probe Mission).

2. Define the scope of the risk management program early in the MO&DA phase, obtain project
manager endorsement to encourage MOS Team acceptance, reassess risks at appropriate
milestones, and continue the process until end-of-mission.

3. Adopt a flexible risk management database tool that is compatible across platforms and
clearly depicts the project’s evolving risk posture.

4. The risk management process should include attention to human performance factors (stress,
fatigue, health, work schedule, etc.) during mission operations.
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e Elements of a Formal Process (Cont.)

Jet Propulsion Laboratory

NPR 7120.6: A lessons learned infusion process is required to

‘close-the-loop’ on actionable lessons learned recommendations

i
|

JPL tracks the status of each recommendation
(which may be assigned to multiple JPL processes)
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311 | 5TS-56 High Rate Data
Channel Failure Impact
to ATMOS Experiment
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Five times during one maonth the "Unexecuted Command Counter” value was anomalous. Possible causes included incorrect
incrementing of the counter, incrementing due to noige, or commands tha1 were rejected due to incorrect bit patterns. The
telemetry formats should be desi g all p 1 b, that may require time-tagged data.

Five times during one maonth the "Unexecuted Command Counter” value was anomalous. Possible causes included incorrect
incrementing of the counter, incrementing due to noise, or commands that were rejected due to incorrect bit patterns. The
telemetry formats should be designed g all ial b that may require time-tagged data.

Because a design change had been made to the proven Mariner design, the Yiking orbiter flight radio modules developed short
circuits caused by solder balls shorting termingl lugs to ground. Before making design changes, related applications
should be reviewed for known problems with this solder ball effect. Evaluate each design to determine whether
solder ¢an flow into uninspectable areas.

Mars Observer experienced inertisl reference loss on several occasions during s cruise to Mars. These incidents were due to
the lack of & detailed code walk-through, and to use of gyro noise values, obtained from in-house test, that were more optimistic
than the manufacturer's specifications. 2. Perform detailed code walk-through of critical software modules, and
particularly of flight software patches.

Mars Observer experienced inertisl reference loss on several occasions during s cruise to Mars. These incidents were due to
the lack of a detailed code walk-through, and to use of gyro noise values, obtained from in-house test, that were more optimistic
than the manufacturer's specifications. 3. Special attention should be paid to flight critical software performance that
is inherited from previous applications. Prior anomalies must be addressed.

Mars Observer experienced inertial reference loss on several occasions during its cruise to Mars. These incidents were due to
the lack of & detailed code walk-through, and to use of gyro noise values, obtained from in-house test, that were more optimistic
than the manufacturer's specifications . 4. Allow sufficient flexibility in the flight computer and software to permit
necessary changes in flight.

Mars Observer experienced inertisl reference loss on several occasions during s cruise to Mars. These incidents were due to
the lack of a detailed code walk-through, and to use of gyro noise values, obtained from in-house test, that were more otimistic
than the manufacturer's specifications. 1. Do not depend on hardware performance being better than the
manufacturer's specification.

The high rate dsta channel for ATMOS failed. Mo complete end-to-end test had been performed either prior to or after the flight.
1. End-to-end tests must be performed.

The high rate data channel for ATMOS failed. Mo complete end-to-end test had been performed either prior to or after the flight.
2. Ensure that end-to-end tests to determine failure modes are performed prior to the disassembly of the

payload.

A ] E [ ¢ [ O] E F [i
~ ~ ~
w3 £S5
= Lesson Learned % g g % Disposition of LL Recommendation
= Title B 5= Lesson Learned Summary & Recormmendations Related to Process
1 1) (e =[] G

Completed, Al DPS procedures must be required to conduct revieyvs of product desion: see
steps 3.8, 4.8, 5.8 and 6.3 in the Design Product Systems: Flight Subsystems Instrument Design- Doc
ID 57396,

-M. Jahan (file: LL for DPS OPS Dispostion-051304 x1=), 5H 8104

Transferred. &Add [also] to Software LL list.

-M. Jahan (file: LL for DPS OPS Disposition-051304.x1s), 5H1 504

Completed. Covered by D-1348 Sect 311@28 48321
-C. Kingery, 6/903

Completed, D-23713 (Para 33.4), Rev. 4 has been amenced to state, "4 detailed code walk-

through should be performed on post-launch changes (or patches) to critical flight software

modules "
-per J. Hackney - 8726003

Completed, D-23713 (Para 4 2.4), Rev. 4 has been amencded to state, "Reviewws of inherited cods
=hould address any known liens or defects as well as proper functionslity "
-per J. Hackney - /26/03

Planned. Mevy - Add to SDP (reinstate old SW Dev Prin)

Planned. Mevy adcition will be made to Design Principle (S0P)

Completed. Fuly infused by Doc ID 31432 (Assembiy Test and Launch Operations (ATL0), Rew
3),32.1(6), Doc D 31335 ( System Test and Launch Operations (STLO) Guide Executive
Surmary, Rev. 21, I¥.Cd & IV.C 1, Doc D 35506 (Anormaly Resolution (C-8091), Rev. 3), 3.3.7,
Doc ID 46792 (System Test and Launch Operabions (STLO), Rev 0), 4342,

-5, Barry Spreadsheet (ITMS_Lessons learned xls), 5/28/04

Completed. Fuly infused by Doc ID 31432 (Assembly Test and Launch Operations (ATL0), Rew.
3),32.1(6), Doc D 31335 ( System Test and Launch Operations (STLO) Guide Executive
Surmary, Rev. 21, I.Cd & IV.C 1, Doc D 35506 (Anomaly Resolution (C-8091), Rev. 3), 3.3.7,
Doc ID 46792 (System Test and Launch Operabions (STLO), Rev 0), 4342,

-5, Batry Spreadsheet (ITMS_Lessons learned xis), 5/28/04

Track the status of lessons learned infusion into Center-wide processes (procedures and training).
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 Lessons learned document proven risks: the driving event it describes
has occurred at least once, is significant, and may recur

— Making the same critical mistake twice is distressing to the person and the
institution

« NPR 7120.6 places new requirements on NASA and the Centers

— Lessons learned must compete for the users’ attention. A formal lessons
learned process can help assure that valuable lessons get written and
published, that they are well written, and that the essential information
gets to the proper recipient when needed

— An effective lessons learned system requires high-level Center
commitment, and Center-wide participation in proposing, vetting,
disseminating, and using the lessons

* Project, line, and SMA organizations must be involved. A Lessons Learned
Committee is needed to manage and coordinate the process

» Effective dissemination and infusion of lessons learned is a major challenge

11th Annual Workshop on Enhancing Space Operations 18
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